In a three period overlapping generations model with child labour, exogenous increases in child health endowments increase child labour and fertility. On the other hand, cash transfer and compulsory education funded through foreign aid have a negative effect on child labour. Foreign aid has a positive effects on fertility if cash transfers for child support are unconditional, and no effect if transfers are conditional on time spent in school. This result supports conditional cash transfer programs like the Bolsa Familia.
INTRODUCTION
Child labour today is a global phenomenon. The importance and pervasiveness of child labour in our world today can be judged by the fact that 12.6 percent of children between the ages of 5 and 14 are employed as child labourers. At a disaggregated level the trends are less than comforting. Between 2004 and 2008 child labourers in the 5-14 year category declined from over 170 million to around 152 million. The number of child labourers in the 15-17 year category, however, have increased from 52 million in 2004 to 62 million in 2008 (Diallo et al., 2010) . Facts regarding children employed in hazardous occupations reveals that in 2008 a large portion of child labourers continue to be employed in hazardous industries.
It is clear that substantial progress has been made in reducing child labour, but the dimensions of the problem continue to be daunting. Given the enormity of the issue, a large literature on child labour has emerged. This paper is closely related to a particular strand of this literature that concentrates on the interrelationship between fertility, mortality and child labour. Chakraborty and Das (2005) analyze child labour in an old age security model where adults face mortality risks. Mortality risks translate into a lower discount on future consumption, making poorer parents less likely to invest in child quality. Strulik (2004) analyzes a model with endogenous fertility and educational decisions, where high levels of child mortality may lead to stagnation of the economy. Eswaran (2000) and Baland and Estevan (2007) analyze an old age security set up with young adult mortality to model child labour under imperfect markets. 1 Historically, most mortality reductions have occurred at early stages of life (Kalemli-Ozcan, 2008) . Given this fact, the relationship between infant mortality (as opposed to young adult mortality or adult mortality) and child labour becomes all the more relevant. This paper introduces infant mortality into an old age security model similar to Chakraborty and Das (2005) . Following Doepke (2005) and Azarnert (2006) we assume decisions regarding schooling and child labour are made ex-post i.e., after mortality risks have occurred. In that sense infant mortality may be interpreted as a health endowment. The crucial feature of an old age security model is that children are a source of future income. Parents must then decide whether to invest in child quality by increasing schooling which leads to greater human capital in the future, or to invest in child quantity by increasing fertility. Poor parents have large families and send their children to work rather than to school. At very low levels of parental human capital, child labour traps might emerge.
If child labour is a detriment to economic progress, then its elimination has to become an integral aspect of economic policy. On the one hand, market forces themselves have proven to be potent forces in reducing the demand for child labour. Technological progress and increased competition, in 19th century Britain and United States, forced employers to re-place the labour of children with the more skilled and more productive labour of adults. In the British textile industries for instance, the introduction of steam power in the early 19th century led to a decrease in the recruitment of children (Nardinelli, 1980) . In the United States too, the use of mechanical pickers in coal mines lead to substantial reductions in child employment (Hindman, 2002) . On the other hand, active state intervention and regulation has also helped in controlling child labour. Examples of such intervention include abolition of child labour, minimum age restrictions, compulsory education supported by cash transfer schemes etc. British Factory acts of 1833, the National Recovery Act of 1933 in the United States are important examples of successful anti-child labour legislations (Humphries, 2003) . What was true in the nineteenth century is also true for modern developing countries. Brazil's Bolsa Escola programme, Mexico's Progresa or South Korea's compulsory education drives have played a significant role in getting children into schools (Weiner, 1991; Schultz, 2004) .
In addition to the factors described above, growing international activism against child labour has begun to play a significant role in modern day policy making. In this context there is a growing debate about the role of international agencies and developed countries in reducing child employment (Jafarey and Lahiri, 2002; Neumayer and de Soysa, 2005; Kitaura, 2009; ILO, 2010) . Since a large share of development spending in LDC's is being financed by foreign sources, the link between child labour and foreign aid needs to be carefully analysed. In this paper we analyse the effectiveness of foreign aid in tackling child employment. We find that cash transfers and compulsory education systems funded via foreign aid, can play an important role in the elimination of child labour.
Broadly speaking, this paper points to some important implications for policies that are designed to eliminate child labour. Previous literature has supported the hypothesis that improvements in health are sufficient to reduce child labour. In contrast, this paper shows that the causality between health and child labour is far more complex. Similar results have been obtained by Azarnet (2006) and Acemoglu and Johnson (2007) though in a different context. These findings point to the substantial role that can be played by direct and concerted policies like conditional cash transfers and compulsory education laws, especially when they are funded by foreign aid. These findings are in stark contrast with studies (like Azarnert, 2008) which have found foreign aid funded cash transfers to be detrimental to human capital accumulation. Azarnert (2008) constructs a model in which agents allocate scarce resources between fertility (quantity) and education (quality). An increase in child specific cash transfers, distorts decisions by increasing returns to fertility thereby incentivizing quantity investments over quality investments. In contrast, in our model we explicitly introduce the possibility of child labour. Parents send children to work due to shortage of income i.e. demand for child labour decreases as incomes increase. In this case cash transfers, even in the form of child support, increase household incomes thereby reducing demand for child labour income.
PREVIOUS LITERATURE
The relation between life expectancy and human capital has been analyzed by a number of scholars. Traditionally, studies have shown that life expectancy improvements are important factors driving human capital accumulation and schooling. Improvements in life expectancy are said to increase the life horizon of individuals making them more likely to invest in human capital in the long run. Studies that posit a positive causal relationship between life expectancy and human capital include Kalemli-Ozcan (2003 , Boucekkine et al. (2003) , Gallup and Sachs (2001) , Zhang et al. (2001) . Within the literature on child labour, Eswaran (2000) , Chakraborty and Das (2005) and Strulik (2004) provide theoretical models supporting the claim that improvements in mortality conditions can drive down the incidence of child labour. Though the logic of these theories is compelling empirical studies suggest that the link between human capital and life expectancy can be far more complex than envisaged by traditional models. Acemoglu and Johnson (2007) conduct an empirical investigation into the relationship between life expectancy and GDP growth. They conclude that "There is no evidence that the increase in life expectancy led to faster growth of income per capita or output per worker. This evidence casts doubt on the view that health has a first order impact on economic growth." (p. 975) This anomaly is explained in terms of the impact of life expectancy on population: As life expectancy increases so does the population size and this reduces growth at least in the short run. Similarly results are obtained by Ashraf et al. (2008) . Theoretically, Azarnert (2006) , Hazan and Zoabi (2006) suggest that improvements in life expectancy need not always improve human capital. Though the literature concentrates of human capital, the results have direct implications for child labour as well. To take a historical example, if we look at England which was at the epicenter of the child labour problem in the 19 th century, it appears that the incidence of child labour began to decline only after 1860's (Cunningham, 1996) . On the other hand life expectancy had shown slow but steady improvement from the end of the 18 th century itself (Cutler et al., 2006) . Such historical examples suggest that improvements in mortality conditions may be insufficient for alleviating child labour. Here the implementation of anti-child labour laws, compulsory education provisions, and investments in education may have been equally important ingredients in eradicating the child labour problem. For contemporary economies there is substantial literature that suggests cash transfers and subsides of various sorts can play an important role in getting children into schools and away from the labour market. Analysing enrolment and fertility data, Schultz (2004) observes that conditional cash transfers increase schooling without affecting fertility. Similarly Skoufias et al. (2001) show a significant effect of cash transfers on child labour. In a theoretical model Zhang (1997) analyses the impact of tax financed school subsidies and finds that these policies reduce fertility and increase human capital. Edmonds (2006) finds that cash transfers to families through old age pension schemes in South Africa can lead to reductions in child labour.
THE ENVIRONMENT
Consider a three period OLG model. During the first period, agents spend their time endowments on schooling ( t e ) and on child labour ( t l ). During the second period, adult agents spend their time endowments on child-care and on labour market participation. In this model fertility is endogenously determined by the adult. Let t n refer to the number of children in a family i.e., the fertility rate of a family. 1 z denotes the cost per birth. Note that a child plays a passive role in this model. Schooling and child labour decisions are taken entirely by adults. Moreover, as we have mentioned earlier, schooling and child labour decisions are taken ex-post i.e., after mortality has occurred (Azarnert, 2006; Doepke, 2005) . In the third period, old agents receive a share of their children's human capital as old age security.
We denote the probability of survival by a function ) (⋅ P . To simplify analysis we assume that the survival rate is exogenously given.
2 Human capital of an adult depends on the schooling he received as a child. The human capital production function is given by a simple linear function (Chakraborty and Das, 2005) :
Note that this production function assumes that each individual is endowed with at least one unit of human capital at birth, irrespective of the amount of schooling received. The old-age security structure in Chakraborty and Das (2005) implies that surviving children donate α of their adult incomes to the elders in the family.
Fertility and Schooling Choice
Each adult solves the following utility maximization problem:
The period 1 budget constraint consists of two components: child labour income and adult income. Adult and child wage rates are given by γ and w respectively. Old-age consumption depends on the transfers made by adults to the elderly, which implies that 1 ≥ t n . In addition we make the following assumption:
(A1) ensures adult labour is more productive than child labour, thus ensuring that returns to education are high enough. Maximizing the objective function with respect to the constraints set out above we obtain the following F.O.C's: 
From this it follows:
The R.H.S of (7) and (8) are the returns to fertility ( n R ) and schooling ( e R ) respectively. In Chakrabarti and Das (2005, p. 275) increases in adult survival rates imply that "Healthier parents who expect to live longer behave more patiently and are more willing to substitute toward old-age consumption. The way they do so is by investing in their children's future productivity." As soon as we introduce infant mortality into the model things change dramatically. An exogenous increase in P, reduces the fertility costs incurred by adults and increase future utility derived from children i.e. returns to fertility are increasing in P. . Simplifying we get
. The optimal schooling and fertility decisions imply that when parental schooling is below ẽ , children are not schooled at all and fertility rates are greater than 1. Above ẽ , fertility is at its lowest value. Notice that in this case demand for increases in the income of parents increase its demand.
There are two additional facts that are worth noting. First, schooling in (9) is positively related to γ (adult wage) and negatively relate to w (child wage). Increases in relative child wages ) ( γ w increases the opportunity cost of studying, in terms of foregone child labour income and thus discourages schooling.
3 Second, like Azarnert (2006) our model predicts that an exogenous increase in P might reduce the time spent in school and increase fertility rates. Since child survival is already observed by parents before they make schooling decisions, one possible interpretation of P is that it is a child health endowment. Thus the above results suggest that parental investments in children vary inversely with child health endowments i.e., parents compensate children who are worse off in terms of their health, with more schooling. This could be interpreted as a "preference for equality". 4 This relationship can be summarized by the following proposition:
Proposition 1: Under the assumption (A1) and given Equations (9) and (10), an exogenous increase in the health endowment of a child:
Increases the incidence of child labour (decreases schooling time) and leaves fertility unchanged if parental schooling is greater than ẽ . 2. Leaves child labour unchanged but increases the fertility rate if parental schooling is below ẽ .
Proof : The proof follows from Equations (9) and (10).
Notice that the proposition does not rule out the possibility that improvements in P -through some endogenous mechanism-could alleviate the child labour problem. The results only suggest that exogenous increases in P are insufficient to generate such changes. To understand the point, let us assume that P is actually endogenous. Following Azarnert (2006) , let us endogenize the mortality risk function as follows:
is an increasing function of t H . Substituting this function into (9) we see, that as each generation becomes more educated, infant mortality declines until the economy reaches a point where it becomes zero (P becomes unity).
In recent times there has been a proliferation of philanthropic initiatives aimed at child welfare (The Gates Foundation is one such example). In light of the above findings these policy makers and activists need to contend with intricate behavioral responses of 3 Basu and Van (1998) refer to the substitutability between adult and child labour as the substitutability axiom.
4 See Behrman et al. (1982) for a discussion.
poor families while designing and executing welfare policies. Improving health is an important end in itself and ought to be a crucial component of development policies. However the results suggest that these policies in themselves cannot replace direct and concerted efforts at reducing child employment. Two important insights can be drawn from the results presented above. First, since schooling and income are positively associated, an exogenous increase in family income (funded by foreign aid for instance) should increase schooling and thus decrease child labour. However, the implications of such measures on schooling and fertility decisions will depend largely on the incentives -mediated via complex income and substitution effects-that it generates. Second, the results suggest that increases in human capital constitute the primary driving force behind reductions in child labour. This implies that human capital augmenting policies like compulsory schooling laws could be extremely effective in tackling the problem of child labour. These insights form a background to our subsequent analysis of policy interventions.
CHILD LABOUR AND COMPULSORY EDUCATION: THE ROLE OF FOREIGN AID
The elimination of child labour has a long and complex history. In the 19th and 20th centuries, the problem of child labour in Britain and United States was so severe that its elimination became a priority amongst legislators, abolitionists and trade unions alike. Anti-child labour legislations -from outright bans on child labour to minimum age restrictions -became an integral part of child labour eradication strategies across these countries. A popular and effective anti-child labour legislation was compulsory schooling. The experiences of both Britain and the United States confirm the success that these policies have had in reducing child labour (Stambler, 1968; Weiner, 1991; Hindman, 2002) .
Compulsory schooling, though directed at improving a nation's human capital, has an indirect effect on child labour by effectively reducing its supply. In countries with large informal sectors harsher restrictions like bans or international sanctions tend to in-formalize child labour, making children more rather than less vulnerable in the long run (Humphries, 2003) . Examples are numerous. In the early 20th century, the child labour abolition movement in America had reached a fever pitch. Shifting industrial production directly to the homes of poor families provided a convenient way for employers to make use of child labour without facing any liabilities associated with it (Hindman, 2002) . More recently, in 1996, Bangladeshi child labourers were forced into hazardous occupations (including prostitution) after the garments industry fired a number of them under the threat of international boycotts (UNICEF, 1997).
The success of compulsory education however, depends on a host of factors, including a sound legal system that is capable of enforcing laws, public awareness about the importance of education, effective educational infrastructure, etc. Additionally, in countries where education is unaffordable or returns to private education are too low, an effective policy would require additional subsidies to augment household incomes making schooling more attractive. Resources for such a massive effort can come from a variety of sources. In recent years foreign aid has become an important source of funding development projects. Foreign aid directed towards education is now an important part of foreign aid flows. DAC countries for instance have increased annual aid flows by 1332 percent between 1993 -1996 (Asiedu and Nandwa, 2007 . Foreign aid has been particularly effective in reducing child labour and increasing schooling in Africa (ILO, 2010) .
This section analyses the role of foreign aid and cash transfers in tackling child labour. Similar to Azarnert (2008) , we assume that total foreign aid t F can be spent in two forms: a cash transfer conditional on the number of children i.e., a child support scheme ( t T ) or as an investment in the public education system ( t G ) that guarantees a certain mandatory level of education t μ . This implies:
Compulsory education effectively reduces child labour participation rates by an amount 1 0 ≤ ≤ t μ . Even though it is not entirely realistic, we assume laws are enforced without any transaction costs. The human capital technology is given by a simple linear function:
The technology is linear in private education t e and the compulsory education level t μ . This is similar to the human capital production function adopted by Azarnert (2010) The positive relation between education aid and schooling is supported by a number of studies (Dreher et al., 2008; ILO, 2010) . Interestingly, unlike the model of foreign aid funded schooling in Azarnert (2008) , here cash transfers to households in the form of child support, increases human capital by increasing schooling at least for those households where parental education is above * * e , even while increasing fertility for the lower income classes. This makes it difficult to judge the efficacy of such policies since fertility increases are often associated with higher dependency ratios. Fertility increasing effects of foreign aid, however, need not necessarily be interpreted as a failure of foreign aid policies as long as educational attainment is increasing. Nag (1980) e unchanged. It is also worth noting that an increase in P lowers human capital by reducing private schooling t e , but has no effect on t μ . This implies that if health interventions are supplemented by compulsory education, then the negative relation between human capital and P disappears. Having said this, it must be noted that the impact of aid on child labour and fertility crucially depends on the way aid policies are designed. In the example above the impact of cash transfers can be very different if they are made conditional on child schooling, i.e., P n e T G F
Here cash transfers to families depend on the time spent by children in school. In this case the optimal solutions for schooling and fertility are (under the assumption . Notice that though cash transfers no longer effect fertility they continue to have a positive impact on schooling. Our results suggest that the effect of foreign aid on schooling and fertility finally depends on the economic incentives that it generates. Once cash transfers are made conditional on schooling adult agents have a greater incentive to increase schooling without distorting their fertility decisions. Moreover, ê is decreasing in both the cash transfer, t T and compulsory education, t μ . Previous empirical studies have shown that conditional cash transfer schemes are effective in reducing child employment (Schultz, 2004; Miller and Tsoka, 2012) . The results presented above support this claim.
From Equations (14) and (16) it is clear that dT de t is positive for both types of transfers. At first glance, it is not entirely clear which type of cash transfer scheme elicits higher returns. By comparing the derivatives we can observe that the conditional cash transfer scheme is more effective only under certain conditions. More precisely, there is a threshold level of human capital above which the derivative with respect to conditional cash transfers is higher: where the superscripts C and UC refer to conditional and unconditional transfers, respectively.
CONCLUSION
This paper has investigated the relationship between child labour and foreign aid in a model with infant mortality and endogenous fertility. The results show that exogenous increases in health endowments alone, cannot increase child schooling. These results suggest that the goal of eradicating child labour can be better served through policies that directly confront barriers to human capital accumulation and schooling. Foreign aid could have an important role to play in this regard. In particular, cash transfers and compulsory education funded through foreign aid have a negative effect on child labour. The impact of foreign aid on fertility however, depends on the way the welfare program is structured. Cash transfers that are conditional on the time spent in school, do not affect fertility while unconditional cash transfers in the form of child support have a positive effect on fertility.
